Structural modifications of dentinal microcracks with human aging.
Several studies have reported the mechanism of crack propagation with aging. Although structural modifications of dentinal microcracks with aging have been evaluated by observing the cracked surface using scanning electron microscope (SEM), very few attempts have been made at sectional observation of the microcracks inside dentine using transmission electron microscopy (TEM). The objectives of this study were to: (1) examine the process of dentinal microcrack formation using TEM and (2) to morphologically evaluate the relation between dentinal microcrack propagation and human aging. Molars from 'young' (16-28 years) and 'aged' (62-76 years) subjects were evaluated. Dentine blocks were cracked with an indenter and sectioned using a diamond knife and ultramicrotome after embedding in epoxy resin. Microcracks were observed by TEM and ultra-high-voltage electron microscope tomography to determine the characteristics of crack propagation in the young and aged teeth. The results show that, in young teeth, crack propagation tended to pass through the dentinal tubules, while in aged teeth, it tended to deflect to the outer side of peritubular dentine (PTD), especially in coronal dentine. The advantage of this method is that it allows visualization and evaluation of the ultrastructural propagation of microcracks in dentine. The differences in crack propagation between young and aged dentine could be explained by differences in PTD thickness.